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DETAILED ACTION 

Claim Status 

Claims 1-4, 7-16, 20-27, and 30-44 are pending. 
Claims 5-6, 17-19, and 28-29 are cancelled. 

Claims 39-44 are withdrawn as being directed to a non-elected invention. 
Claims 1-4, 7-16, 20-27, and 30-38 have been examined. 

Claim Rejections - 35 USC §112 
Response to Arguments 
Applicants' arguments, see Remarks p. 14, filed 14 May 2008, with respect to the 
rejection of claims 1, 16, and 27 under 35 USC 112, second paragraph have been fully 
considered. The rejection of claims 1,16, and 27 has been withdrawn in view of the 
amendments to the claims. 

Applicants' arguments, see Remarks p. 14, filed 14 May 2008, with respect to the 
rejection of claim 7 under 35 USC 112, second paragraph have been fully considered. 
The rejection of claim has been withdrawn in view of the amendments to the claim. 
Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 16 and 20-26 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. The claims are directed to a 
computer readable medium having instructions stored thereon. Interpreted broadly, 
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reasonably, the claims may have an embodiment in which the instructions are directed 
to non-functional descriptive material. In an alternative interpretation, the claims may 
have an embodiment in which the claims are directed to functional descriptive material 
Thus, the instructions as claimed encompass both functional as well as non-functional 
descriptive material. Non-functional descriptive material stored on a tangible computer 
readable medium is not eligible for patent protection because the non-functional 
descriptive material itself does not impart functionality and thereby become functionally 
interrelated to the computer , the claim is rejected under 35 USC 101 . As currently 
recited, the claimed instructions are not required to be in a computer executable form. 
The lack of a computer executable form results in instructions that do not impart 
functionality and are not functiionaly interrelated to the computer. If the claim were 
amended to recite "computer-executable instructions", the rejection may be overcome. 
Response to Arguments 
Applicant's arguments filed 14 April 2008 have been fully considered but they are 
not persuasive. Applicant argues the claims are statutory even if some of the 
instructions are directed non functional material. The argument is not persuasive. Under 
a broad but reasonable interpretation of the claims, the claims represent embodiments 
in which aNof the instructions are directed non-functional material, embodiments in 
which aN of the instructions are directed to functional descriptive material and 
embodiments in which some of the instructions are directed to functional descriptive 
material and some of the instructions are directed to non-functional descriptive material. 
Because the claims can be interpreted to be directed to an embodiment in which aN the 
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instructions are non-functional descriptive material, the claim is rejected under 35 USC 
101 as non-statutory. As currently recited, the claimed instructions are not required to 
be in a computer executable form. The lack of a computer executable form results in 
instructions that do not impart functionality and are not functiionaly interrelated to the 
computer. If the claim were amended to recite "computer-executable instructions", the 
rejection may be overcome. The rejection is maintained. 

Claim Rejections - 35 USC §112 

First Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

WRITTEN DESCRIPTION 

Claims 1-4, 7-16, 20-27, and 30-38 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. This is a LACK OF 
WRITTEN DESCRIPTION rejection. 

Claims 1-4, 7-16, 20-27, and 30-38 recite conjugated caps, which are not described by 
the specification such that one skilled in the art would be apprised of the structure 
intended. [0038] discloses that each pair of caps has a first cap member and a second 
cap member while [0040] discloses that caps are atoms or radicals that bond with a 
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severed portion of a molecule. Neither [0038] nor [0040] discloses what the relationship 
of two radicals or atoms (that bond to a severed portion) are to each other such that the 
two caps are considered to be "conjugated." The specification does not define the terms 
"conjugated" and "conjugate". Confusingly, the terms are used inconsistently throughout 
the specification. [0041] discloses that a first cap may be NH + 3 and that "other caps" 
may be R N CaH 2 . [0041] does not disclose or exemplify what the conjugate (second cap 
member) which corresponds to a first cap member of NH + 3 actually IS. Neither the 
figures nor the examples show, exemplify or otherwise describe what is intended by a 
"conjugated cap" such that one skilled in the art would know what relationship caps 
must have to each other to be considered conjugated. Conjugated caps could be a 
distinct molecular species, which is implied at [0044], lines 12-13. Alternatively, 
conjugated caps could refer to caps that have been conjugated to fragments as 
implicitly indicated in [0039]. In a third alternative, conjugated caps could refer to cap 
pairs in which a first cap and a second cap are conjugates of one another as suggested 
in [0038]. As the structure of a pair of conjugated caps is not described or exemplified 
anywhere such that one skilled in the art would know what structures are intended and 
what relationship is required for "conjugated caps", the claims lack a full and complete 
written description and are rejected. 

Response to Arguments 
Applicant's arguments filed 14 April 2008 have been fully considered but they are 
not persuasive. Applicant argues that from the guidance provided at [0040-0042] one 
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skilled in the art would know how conjugate caps are determined and the relation 
between the conjugate cap and the severed molecule. The argument is not persuasive. 

Applicant attempts to explain in view of figure 1 , that the first cap on the A 2 
fragment, C 1 ap , should represent everything to the right side of the first decomposition 
point. Referring to figure 1 , reproduced below, applicant indicates that the first 
decomposition point occurs between nA1 and A2, thus everything to the right side of the 
decomposition point is C a H(R 2 )CC NHC a H(R 3 )COO\ 




nAI A2 A3c 



However, applicants' argument is in contrast with what the specification actually 
teaches at [0038]. Specifically, the specification teaches that in Fig. 1, cap c 1 ap is used 
to terminate the right end of molecule fragment nA1 at the first decomposition point, 
while its conjugate cap c r a p, is employed to terminate the left end of molecule fragment 
A2; similarly, cap c 2 ap , is employed to terminate the right end of molecule fragment A2 at 
the second decomposition point, while its conjugate cap c 2 *, is used to terminate the left 
end of molecule fragment A3c. The specification continues in [0039] to show in Fig. 1 , 
the left-hand molecule portion contains molecule fragment nA1 and cap member c 1 ap ; 
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the middle molecule portion contains molecule fragment A2 and cap members c 1 * ap and 
c 2 ap ; and the right-hand molecule portion contains molecule fragment A 3 c and cap 
member c 2 * ap . While [0040] does indicate referring to figure 1 that the cap c 1 ap should 
closely represent the electronic effect of everything to the right side of the first 
decomposition point. The specification does not describe how this is accomplished, but 
does indicate at [0041] that c' ap could be R i+ iCH 2 . However, inconsistent with the 
example from [0041] in which c 1 * ap represents the electronic effect of nAi 
(NH 3 RiCaHCONH), [0042] indicates that c 1 * ap is NH 2 . In paragraph [0042], the 
specification shows that after a molecule has been decomposed and capped with 
conjugated caps to create a plurality of molecular portions, the molecular portions may 
be used to measure intermolecular interaction energy. Thus from the specification it 
appears that each molecular portion may contain up to 2 caps which are conjugated to 
the molecule fragment, such that for any molecule fragment A, the molecular portion 
used in the intermolecular interaction energy calculation is composed of cap c'" r ap , A, 
and c' ap . At [0064], consistent with [0042] and inconsistent with [0041], c 1 * ap is defined to 
be NH 2 ; C 1 ~'* ap is defined to be NH 2 ; A is defined to be RiC a HCOHN; and c' ap is defined 
to be R i+ iC a H 2 . 

In the addendum, the applicants provide a clarification of the molecular 
fragmentation with conjugate caps approach in which a molecule p is decomposed into 
fragments A and B. The fragments are then conjugated, coupled or fused with another 
molecular entity c or c* to form the molecular species A-c and B-c*. A third species is 
formed from the coupling of molecular entities c and c* to form c-c*. The addendum 
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defines conjugate caps to be the pair of caps that cap (c and c*) the fragments formed 
as a result of cutting the molecule P and that are coupled or fused. 

Comparison of the addendum to the specification reveals significant similarities 
and differences. First, the description of the c and c* are consistent with the example of 
a first cap c 1 ap and a second cap c 1 * ap . Second, the coupling of the cap pairs c and c* to 
form c-c* is distinct from the molecular species formed in [0064]. Third, the addendum is 
consistent with the example in [0040] insofar that c appears to represent the electronic 
environment to the right of the decomposition point and is coupled to the fragment to the 
left of the decomposition point whereas c* appears to represent the electronic 
environment to the left of the decomposition point and is coupled to the fragment to the 
right of the decomposition point. Fourth, the addendum provides a definition of 
conjugate caps, the specification does not provide a definition for conjugate caps rather 
it uses the term inconsistently to refer different molecular species. Fifth, it is clear from 
the figure provided in the addendum that if the a molecular interaction energy were 
calculated for the molecular portion A-c and c-c* as directed in the specification to 
subtract the interaction of coupled caps from the molecular portion would result in an 
energy representing the molecular fragment to the left of the C a of fragment A. However 
as calculated at [0064], the result of the molecular interaction calculation would result in 
an interaction energy representative of the C a and the R group. Sixth, the addendum 
defines c and c* as small molecular entities. The specification shows that a cap should 
preserve the property of the bond being severed and mimic as much as possible the 
effect of the severed molecular part removed from the remaining severed molecular part 
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[0040]. From the limited guidance provided in the specification, conjugate cap pairs 
appear to have a molecule composition comprising more than small molecular entity. 
Conjugate caps are not explicitly defined in the disclosure. The specification does not 
define the terms "conjugated" and "conjugate". Confusingly, the terms are used 
inconsistently throughout the specification. Therefore based on the teaching in the 
specification, caps and conjugate caps are distinct entities. In the claims it is currently 
recited any pair of caps may be used to produce the molecular portions, where a 
molecular portion comprises a fragment of the first molecule and at least a cap. The 
specification does not provide written support that any cap can be attached to any 
severed molecule. Rather a cap preserves the bond property and mimics the effect of 
the severed part [0040]. Applicant's argument similarly reflect the relation of the cap pair 
to the molecule being severed, in that any cap may be chosen provided that reasonably 
mimics the molecular fragment that it is substituted for (remarks, p. 12, paragraph 2). 

[0041] does not further clarify the relation between caps and conjugated caps. In 
the example put forth in [0041] indicates the first molecular cap as NH 3 + . Other caps are 
indicated as R i+ iC a H 2 and NH 2 which are also not caps as defined by applicant. In 
[0042], the cap terminology is replaced with "conjugate caps". The remainder of [0042] 
is directed to calculating interaction energies of molecular portions. 

Paragraphs [0040-0042] do not describe the relation between caps and 
conjugated caps such that one skilled in the art would know what structures are 
intended and what relationship is required for "conjugated caps". 
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NEW MATTER 

Claims 1-4, 7-16, 20-27, and 30-38 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. THIS IS A NEW 
MATTER REJECTION. 

Claim 1,16, and 27 are directed to a method of calculating intermolecular 
interaction energy between two molecules comprising a step of coupling a pair of caps 
to form one or more conjugated caps. The disclosure as originally filed does not provide 
written support for the limitation of coupling each pair of caps to form conjugated caps. 
The specification discloses, at [0064], the formation of an artificial molecular species by 
coupling conjugate caps. Line 14-15 of [0064] recites that "the conjugate caps can be 
coupled to form artificial species whose interaction with the external molecule will be 
calculated to cancel out the artificial interaction with the molecular caps". The molecular 
species described at [0064] is distinct from a conjugated cap because the artificial 
species is formed from the coupling of conjugate caps. As currently claimed, cap pairs 
are coupled to form conjugated caps. The specification, by way of an example at lines 
20-23 of [0064], shows that cap pairs C'" 1 * a p and C' a p used to bound the left and right 
sides of the fragment A and that the caps C'* a p C' a p are coupled to form a molecular 
species. However, [0064] is completely silent regarding cap C'* ap . Paragraph [0064] 
does not describe the coupling of caps to form conjugated caps. The inconsistent use of 
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terms to refer to the various molecular species further confuses the distinction between 
"conjugate caps", "conjugated caps", and "caps". 

Response to Arguments 
Applicant's arguments filed 14 April 2008 have been fully considered but they are 
not persuasive. Applicant argues that conjugate caps can be coupled. The argument is 
persuasive. [0064] shows the conjugate caps can then be coupled to form artificial 
molecular species whose interaction with the external molecule will be calculated to 
cancel out the artificial molecular interaction with individual conjugate caps. Paragraph 
[0064] is completely silent with respect to the formation of conjugated caps from cap 
pairs. Therefore, the coupling of caps to generate a conjugated cap is new matter. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KARLHEINZ R. SKOWRONEK whose telephone 
number is (571 ) 272-9047. The examiner can normally be reached on 8:00am-5:00pm 
Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

25 July 2008 
IK. R. S.I 

Examiner, Art Unit 1631 
/John S. Brusca/ 
Primary Examiner, Art Unit 1631 



